Abstract
In this article, we document the manner in which the militarized "war on drugs" waged by the United States contributes to environmental degradation in Colombia. The U.S. involvement includes military support and training, weaponry, fumigation of crops, and logistical and surveillance support. In addition to documenting the scope and magnitude of this militarized war on drugs in the Colombian Andes, we assess its impact on the environment, most notably with respect to deforestation and climate change. Our goals are two-fold: first, we pinpoint the spatial, historical, and social dimension of the treadmill of destruction in Colombia; second, we utilize the case of Colombia's war on drugs and its connections to the treadmill of destruction in order to contextualize several nascent developments, namely the emergence of risk-transfer militarism and the "new" wars of the 21st century.
"Catastrophic convergence" (Parenti 2011 ) is the collision of multiple social, economic and environmental catastrophes (poverty, violence, climate change) playing out in the tropics of the Global South. Parenti describes the changing climate not only as the backdrop for these social and economic problems, but highlights an additional concern: climate change will exacerbate these problems and, thereby, produce a feedback loop. Parenti (2011: 8) contends that "Cold War-era militarism and the economic pathologies of neoliberalism" paved the way for this catastrophic convergence. Failed states can offer little institutional resistance to and are further weakened and delegitimized by the emergence of illegal trading of guns and illicit drugs. We believe that this militarized war on drugs contributes to the convergence Parenti has identified. Although our focus is upon the environmental costs borne by Colombia, it is clear that states, worldwide, are undergoing a series of crises. Chase-Dunn (2013) identifies the global scale of this crisis, and although we do not directly address all five of his "linked crises" we do think this case is reflective of this larger set of dynamics Chase-Dunn identifies.
In the pages that follow we situate the treadmill of destruction within the context of failed and struggling states with particular attention on the history of conflict in Colombia. We address the environmental and social effects that coca cultivation and the production of cocaine has in Colombia and, in turn, how efforts to curb its production, primarily through the U.S. policy of "Plan Colombia," are problematic. As the metaphor of a treadmill suggests, the intensification of militarized drug production and destruction has resulted in an escalation of the accompanying environmental devastation. Finally, our argument reframes the treadmill of destruction by emphasizing the role of risk-transfer militarism within the emergence of "new" wars as represented in the case of Colombia.
Treadmills, Enviromnental Damage, and Failed States
The treadmill of production (ToP) is driven by commercial demands, primarily growth, market shares and profitability (Gould, Pellow and Schnaiberg 2008; Schnaiberg 1980; Schnaiberg and Gould 1994) . The treadmill of destruction (ToD) is driven by the distinctive demands of geopolitics, militarism and war making. To highlight the distinctive effects of the ToD we begin with a discussion of the commercially oriented ToP stemming from the lucrative and globalized commodification of cocaine.
The ToP points to capitalist economic production as the driving force behind environmental damage. The treadmill refers to the relentless quest for economic growth and the high ( and growing) levels of social inequality that result from this quest. With respect to the environment, the ToP makes unsustainable demands on the environment in the form of extraction of raw materials used in the production and distribution goods and in the form of waste.
When first developing the concept, Schnaiberg (1980) was largely focused on the United States. However, the ToP framework has been extended to shed light on processes operating at a transnational and global scale (Gould, Pellow and Schnaiberg 2008) . Consideration of global commodity chains and the resulting unequal environmental exchange provides valuable insights into the transnational implications of the treadmill of production. Hopkins and Wallerstein (1982:159) define global commodity chains as "a network of labor and production processes whose end result is a finished commodity" (see also, Ciccantell and Smith 2009). Global commodity chains introduce demands from distant and powerful actors, disrupting and distorting local economic and social relationships, resulting in "unequal environmental exchanges" that impose steep environmental costs on vulnerable people and places (Rice 2007) .
Clelland (2014) , adopting a metaphor from physics, distinguishes between "bright" value and "dark" value. Physicists estimate that dark energy and dark matter account for the preponderance of the universe (more than 90% ). "By analogy, that invisible human and natural energy flows are converted into the dark value that forms part of the basic structure of the worldsystem" (Clelland 2014: 85) . Dark value is added in the periphery-externalized to workers, communities, households and ecosystems. The United Nations' Office on Drugs and Crime (2010: 170) estimates that a markup of roughly 30 times between coca derivatives (in the Andean producer states) and cocaine wholesale prices in the United States, and even more, 60 times, in Europe. Only a small portion of the spectacular street value of cocaine (its "bright" value) is derived from the risk (street violence and incarceration) confronted by organized criminal organizations that distribute cocaine in the Global North. The many externalitiesecological degradation and the coerced and undercompensated labor by Andean growers (cocaine's "dark" value) form the basis of cocaine's value. Ribot (1998) , in a study of the commodity chain impacting Senegalese forestry, offers a reminder that securing access can be far more important than formal ownership in determining who profits. In the Andean regions of Colombia and especially the remote Amazonian regions where coca cultivation has spread in recent decades, access is often more important than nominal property rights. Without a formal title, squatters, guerrilla/paramilitary armies, and organized criminal networks take effective control of lands used for coca cultivation and coca processing. The prevalence of coercion in Colombian coca cultivation and processing contributes to the high rates of uncompensated negative externalities (unpaid labor by direct producers and ecological degradation), i.e., dark value.
The era of globalization -with the cheapening of transportation and communicationmade possible the commodification of cocaine in the late-20th Century. The coca plant is indigenous and well adapted to the Andean region. As such, coca could be cultivated with few deleterious consequences for the environment. But the commodification of cocaine has set in motion powerful treadmill dynamics, sharply unequal environmental exchange, and widespread damage to the environment. Exacerbating this impact, a large number of ecological hotspots in the region have been severely damaged.
The Treadmill of Destruction and the "New" Wars of the 21 51 Century
With a focus on the United States in the 20th Century, Hooks and Smith (2004, 2005) introduced the "treadmill of destruction" by detailing the environmental dangers posed by the military. In this initial formulation, the understanding of the treadmill drew attention to the environmental degradation and inequality sustained by the world's leading military powers and fully professionalized military organizations. A number of scholars have extended the treadmill of destruction framework to consider its global reach (Clark and Jorgenson 2012; Jorgenson 2005; Jorgenson and Clark 2009; Jorgenson, Clark and Kentor 2010; Lengefeld and Smith 2013; York 2008) . But this focus did not fully consider the growing ability of powerful nations to intervene in and shift the risk of war to less privileged peoples and less powerful nations. Moreover, this focus does not allow full consideration of the wars ( and attendant environmental degradation) attributable to less formal (and less powerful) military organizations.
Arms races and wars generate and are sustained by a treadmill dynamic that is distinct from that driven by commercial competition. In the context of "old" wars (involving professionalized armed forces under the state's control), acquiring and controlling territory loom large. Military forces routinely degrade the territory controlled by opposing forces, and battlefields remain toxic long after peace is declared. To cripple the war-making potential of adversaries, military forces degrade the industrial and agricultural assets controlled by opposing forces; this routinely entails widespread, significant, and deliberate environmental degradation (Hooks and Smith 2005) . To understand the environmental footprint of the "new" wars of the 21st Century, the treadmill of destruction framework must be refined and updated. The world's most powerful nations are motivated to shift the risk of war to peoples and places of the Global South (Hooks and Smith 2012; Shaw 2002 Shaw , 2005 . At the same time, formal military organizations and the ability to sharply distinguish between combatants and noncombatants is less common in the "new" wars of the 21st Century. Instead, a wide range of armed organizations ( e.g., guerrilla armies, temporary militias and organized criminal organizations of various size and capabilities, etc.) is playing a prominent role (Kaldor 1999) . Finally, the control of territory is typically less important in "new" wars. Nonetheless, the environment is often degraded as these wars are pursued. To generate revenue to support privatized and less formal war making, military forces pursue unsustainable production and extractive efforts and maintain predatory relations with direct producers. These irresponsible practices are fueled by arms races and military competition; as the ferocity and stakes of military conflict accelerate so do the treadmill dynamics and the attendant impact on the environment.
War-defined broadly as organized violence by Kaldor (1999) -is and has been a social activity that builds on and reflects extant social relationships and structures. In the 19th and 20th Centuries, the world's leading military powers maintained professionalized standing armies and navies. As such, waging war was monopolized by states and soldiers were sharply demarcated from the civilian population: "war made the state, and the state made war" (Tilly 1975: 142) . The state as war maker remains intact for the United States and other major powers concentrated in the Global North. However, Shaw (2005) _J_:_ infrastructure. dispersion of herbicides).
• Source: Mary Kaldor (1999 of the 21st Century, especially those fought in the Global South, a wide range of armed groups wage war. Instead, these wars "are characterized by a multiplicity of types of fighting units both public and private, state and non-state, or some kind of mixture" (Kaldor 1999: 92) of these various combinations of combatant units. In turn, the environmental degradation and inequality resulting from war -the treadmill of destruction -varies with the manner in which military forces are organized, how they are financed and the manner in which battles are fought. Table I summarizes key features of the "new" wars of the 21st Century and the environmental implications.
The Colombian case brings into sharp relief the new forms of war and associated assaults on the environment. As will be discussed in greater detail below, there have been a wide range of military forces operating in Colombia, including the Colombian military, organized criminal organizations, paramilitary forces allied with the government, anti-government guerilla forces, and a variety of less formal and more transient (but still armed) fighting forces. The United States has participated directly and indirectly in this conflict, minimizing the risk to the United States' territory and personnel, while heightening the scale of violence in Colombia and surrounding countries. In Colombia, patterns of violence diverge markedly from those characteristics of "old" wars. Instead of pitched battles among formally organized and statecontrolled military units, violence is widely dispersed, sustained battles have been rare, and the violence has often involved efforts to generate revenues from illegal activities ( especially coca and cocaine) and efforts to suppress the drug trade. The financing of this violence is also distinctive relative to "old" wars. The Colombian military forces have been financed through taxation, but the United States has also played a prominent role by providing sizeable military aid and by directly participating in drug eradication and counterinsurgency efforts. Especially in drug-producing areas, income generated from illegal activities often surpasses revenues from legal businesses. In predatory fashion, the diverse fighting forces have fought to control and/or profit from these illegal activities (e.g., extraconstitutional taxation and a variety of protection rackets). The resulting environmental degradation -the treadmill of destruction -reflects the specific forms of warfare. The predation of armed forces leads to unsustainable coca cultivation and cocaine production processes. The widespread conflict (both in number of casualties and in the spatial dimensions) and the disproportionate harm imposed on noncombatants results in dislocation of those caught in the crossfire. This contributes to accelerated deforestation and rapid degradation of lands newly brought under cultivation. The United States, in calculated fashion, amplifies these dynamics. Most notably, the U.S. commitment to crop eradication and other forms of military aid escalates the scale of violence confronting noncombatants and amplifies the environmental degradation.
While our focus will center on environmental degradation, the human suffering is staggering. In the context of widespread, low-tech and disorganized skirmishes, the civilian population is often treated harshly, including rape, dismemberment, kidnapping, and coerced conscription. Between 1990-2012 over 10,000 Colombians were victimized by landmines in 31 of 32 departments, an issue further exacerbated by humanitarian displacement crisis that is second only to the Sudan (Ballve 2013; United Nations Human Rights Council 2013) . From 1945 From -2000 , at the global level, roughly 41 million people died due to armed conflict (Leitenberg 2006) ; a disproportionate number of wars and casualties occurred in the nations of the Global South (Summerfield 1991) . More alarming still, noncombatants bear the brunt of this violence. Civilian deaths comprised roughly 5% of all deaths in World War I, but by the end of the 20th Century, civilians suffered roughly 90% of all deaths in war (Summerfield 1991: 159) . Thus, it appears that 21st Century warfare will exacerbate a host of social and environmental problems ( crime, war on drugs, climate change), and the consequences for the civilian population will be disastrous.
The Treadmill of Destruction in Colombia
The violence and conflict in Colombia has a long history, with much of it characteristic of "new" wars. As Guerrero Baron and Mond (2001: 13) assert, "there is consensus that great social inequality and instability give rise to a dynamic that confers legitimacy on revolutionary projects and violent alternatives." The weak Colombian state lacked a firm monopoly on the means of violence long before the rise of guerilla armies, paramilitary groups and highly armed drug cartels (Holmes et al. 2008) . The topography of Colombia and the longstanding history of regional and interdepartmental violence contributed to the Colombian state's weakness in the late 20th Century. Colombia has a poor land transportation and communication infrastructure, lacking both roads and railroads; river transportation continues to be of central importance (Holmes et al. 2008) . The decentralized state, poor infrastructure, rugged topography, and geographic isolation of independent regional powers set the stage for intensified violence.
Beginning in the 1940's the Colombian people have endured political upheaval and civil war. Following the volatile years labeled as "la Violencia," rural lands became concentrated in the hands of Colombia's elite (known as the National Front agreement). In the 1960s, revolutionary peasant forces, such as the Revolutionary Armed Forces of Colombia (FARC), rejected the heightened inequality and challenged the state's legitimacy (Brittain 2010). In the context of the Cold War and in the shadow of the Cuban Revolution, the United States actively participated in counterinsurgency efforts. "Operation Marquetalia" (1964) was a joint US/Colombian operation that foreshadowed the weapons and tactics that would be featured in Vietnam, including the use of napalm; the effort cost roughly $3 billion (in inflation adjusted dollars) and though it was interpreted as a success by the Colombian government, this military action served as a rallying point for peasant forces (Brittain 2010). In subsequent decades (1970s-1980s) FARC increased its presence across the country, and by 1990 it had become a powerful force in and of itself. Wickham-Crowley (1992) emphasizes the expansion of modern capitalist agriculture --especially commercialized coffee production --to explain the growing peasant support for the F ARC.
From these revolutionary origins, F ARC moved in the direction of a "narco-guerrilla" organization. While the specificity of Colombia's history shaped this transformation, it is also characteristic of the "new" wars of recent decades (see Table 1 ). FARC and other left-leaning guerrilla forces taxed drug organizations in the regions under their control and used the funds to finance military and political activities (Peceny and Durnan 2006; Saab and Taylor 2009; Holmes et al. 2008; Stokes 2001 Stokes , 2005 . Even as FARC became directly involved in coca cultivation and cocaine manufacture, it attempted to preserve its political objectives "by manipulating the conventional coca industry in the hopes of strengthening sociopolitical and economic conditions for the marginalized" (Brittain 2010: 89) .
Even though the U.S. war on drugs officially began under the Nixon administration in 1969, it genuinely began when the Posse Comitatas Act of 1878 was amended in 1981 to allow the Department of Defense (DoD) to mobilize the military in domestic legal threats, namely illicit drug trade (Ronderos 2003) . With this legal backing, the Reagan Administration deemed 192Journal of World-Systems Research the drug trade a national security threat and began employing military personnel and equipment to combat drug trafficking at the point of production (Bagley 1991 ) . The militarization of the war on drugs is reflected in budgeting trends. In 1981, Congress allocated no funding to drug interdiction efforts, but by 1987 Congress allocated upwards of $379 million to such efforts (Bagley 1991; Mabry 1988) . As the war on drugs became synonymous with military intervention, some influential leaders in the Pentagon voiced concerns (Mabry 1988; Zirnite 1997) . In 1985 Secretary of Defense, Caspar Weinberger, argued that "reliance on military forces to accomplish civilian tasks is detrimental to both military readiness and the democratic process" (Zirnite 1997: 8) . These reservations notwithstanding, a rapid militarization of the war on drugs ensued culminating in "Plan Colombia. Pastrana's original plan included military components, but it placed considerable emphasis on development. Buxton (2006) argues that the U.S. government reworked the effort into a highly militarized "battle plan" and that Pastrana "bypassed or ignored" agencies charged with maintaining checks on presidential power and a number of elected officials had no opportunity to provide input as Plan Colombia was revised and implemented (Buxton 2006) . The revised Plan Colombia expanded aerial spraying of defoliants and authorized U.S. support of interdiction efforts by the Colombian National Police. The Plan also included limited support for development programs and social justice reforms (Messina and Delamater 2006) . But it must be borne in mind that roughly 80% of Plan Colombia outlays supported military operations. The sharp discrepancy between U.S. spending on coca eradication ($205 million) and economic development ($72 million) in Colombia for 2006 (Davalos, Bejarano, and Correa 2009) underscores the military emphasis in the policy. Thus, Plan Colombia was in large measure "a military offensive aimed at debilitating Colombia's powerful rebel groups and aerially fumigating the abundant coca and poppy crops" (Mugge 2004: 311 ) .
Plan Colombia was adopted in 2000. In the following decade, the production of cocaine ( and import into the United States) increased significantly. Furthermore, F ARC and other leftleaning forces remained potent (relying on revenues generated through the drug trade to support military efforts). These failures were compounded by right wing paramilitary groups (promoted and/or condoned by the Colombian government to counter left-leaning insurgents) becoming major players in the drug industry. In short, the Colombian drug economy continued to expand and thrive (Scott 2003) , thereby legitimizing FARC as a governing body and accepted taxation system throughout much of the coca producing region. F ARC and its supporters would highlight that its involvement in coca cultivation and drug processing was more benign than alternatives ( organized criminal organizations and rightwing paramilitary organizations). Regardless of which armed force was in control, the division between public and private and the distinction between military and civilian was obscured; coercion lay at or near the surface of coca cultivation and sale. In terms of treadmill of destruction dynamics, coca cultivation and drug manufacture became an indispensable source of revenue to support military operations, leading to widespread adoption of environmentally irresponsible practices.
The links between the drug trade and the financing of war insured far-reaching environmental degradation in Colombia. These treadmill dynamics were amplified by U.S. policies, especially those premised on risk-transfer militarism. To obscure its far-reaching interventions and complicity, the United States sought to distance itself from the ugly consequences of Plan Colombia and maintain good standing within the international community by utilizing "surrogacy" (Bonds 2013). Technically speaking, U.S. policy only provides material support to the Colombian military by supplying helicopters, weapons, communications equipment and technology, infrastructure (i.e. building roads), and training (Mugge 2004) . The Colombian government has allied itself ( openly and covertly) with paramilitary forces. These paramilitary forces, at different times, have been both a legal and extra-legal means of confronting the left-leaning revolutionary force of FARC. The collusion of paramilitary factions with the Colombian military has convinced many analysts that these forces receive some share of the U.S.-sponsored equipment and training (Mugge 2004) . It has been estimated that these paramilitary forces account for roughly 3,000 civilian casualties per year in Colombia (Mugge 2004 ; see also, Dube and Naidu 2010). Although the full range of U.S. involvement is cloaked in secrecy, the available evidence suggests that the United States is playing an active role. Priest (2013) reports that the Colombian military used Raytheon-produced smart bombs (weapons closely controlled by the U.S. Central Intelligence Agency) against FARC leader Raul Reyes inside Ecuadorian territory. This violation of Ecuadoran sovereignty sparked both a military and diplomatic crisis in 2008, leading to the deployment of Venezuelan and Ecuadorian troops on the Colombian frontiers. Ecuador filed lawsuits with the International Criminal Court and the InterAmerican Commission on Human Rights against Colombia, claiming human rights violations related to violence and coca eradication efforts (both lawsuits were eventually dropped by Ecuador).
Colombia provides an unusually valuable lens in the tragic face of contemporary warfare. If we use Kaldor's (1999) definition of war -i.e., organized violence -Colombia has been enduring war for more than 50 years. In recent decades, this warfare has displayed the distinctive pathologies of the "new" wars. Internal to Colombia, powerful criminal organizations, leftleaning insurgent forces and rightwing paramilitary forces have tapped into the lucrative drug trade to finance war efforts ( directly and indirectly) and to sustain a highly corrupt and coercive economy. In his context, the state's monopoly over the means of violence and its legitimacy is eroded. These dynamics are amplified by the direct and cynical involvement of the world's leading military power (Bejarano and Pizarro 2005; Hough 2011). The increased militarization of the Colombian government not only led to the degradation of Colombian democracy (Bejarano and Pizarro 2005), but it simultaneously motivated FARC and other guerilla armies to adopt more repressive treatment of the local population and, ultimately, to engage in "state like" activities such as war making, state making, extraction, and protection (Hough 2011 ) . Although Plan Colombia was pursued under the apolitical banner of an anti-narcotics effort, it is clear that the United States actively supported the Colombian state's attempts to rid the country of leftleaning revolutionaries. As Buxton (2006: 186) points out: "Given the power and influence that the USA had over the Colombian government at the time, it is open to question how far the Colombian president would have been able to resist U.S. eradication plans and strategies." Colombian officials were not merely on the receiving end of arm-twisting. Colombia benefitted from this relationship and used resources flowing from Plan Colombia to weaken revolutionary challengers. The United States insulated its personnel and its homeland from the ravages of this prolonged war. The human costs were disproportionately borne by noncombatants, the environmental impacts were concentrated in some of Colombia's (and the world's) most ecologically diverse but vulnerable lands and resources.
The Environmental Consequences and Human Risks of the War on Drugs in Colombia
The "new" wars of the 21st Century continue and accelerate a disturbing trend: casualties among noncombatants far surpass those suffered by armed military forces. Casualties are inflicted -including a growing tolerance for casualties among noncombatants -where instrumental calculations point to strategies and tactics that achieve military objectives including a high casualty rate among noncombatants (even if inadvertent). The risk-transfer militarism adopted by leading military powers insures such outcomes. As is the case with other affiuent nations of the Global North, the United States' overarching objective is to eliminate threats to the homeland and minimize casualties suffered by its own troops. Transferring risks and casualties to people (including noncombatants) and places in the Global South is inherent in this approach to warfare. Shaw (2005) points out that "small massacres" are inevitable and predictable in risktransfer militarism. That is, when relying on high-tech weapons to fight from a distance, it is inevitable that errors in target selection and guidance systems will result in innocent people being hurt and killed. Because the overarching goal is to transfer risks, the United States accepts this trade-off between "small massacres" and remarkably low casualty rates among its soldiers.
The treadmill of destruction sheds light on the manner in which this extends to ecosystems and environmental systems. Just as the United States is willing to accept the loss of human life that occurs in "small massacres," it is also willing to accept the degradation of the environment to achieve national security objectives. Of course, this is in the context of risktransfer militarism. By the same token, the predation of the various military forces operating in Colombia is not limited to acceptance of human suffering. Environmental resources and ecosystems are also squandered and sacrificed to support the war effort. This includes irresponsible and unsustainable cultivation techniques; it also includes the deliberate toxification of the environment to punish and constrain adversaries. Cocaine's "dark value" (Clelland 2014) includes both human and environmental casualties on a tragic scale.
Environmental Degradation as a Military Tactic
The links between environmental degradation and the cocaine trade begins with cultivation practices and the processing of coca leaves. As Bunker (2005) reminds us, transportation and energy demands are integral to cultivation decisions and infrastructure. Coca leaves are bulky, requiring 250-500 kilograms of dried leaves to produce one kilogram of cocaine. Coca paste can and is consumed in the region. For cocaine manufacture, it is an intermediate product: 250-500 kilograms of dried leaves yields 2. 5 kilograms of coca paste, depending on content of leaves and specifics of processing (Dombey-Moore, Resetar and Childress 1994). Transporting coca leaves, a bulky commodity, in the context of rugged topography and poor infrastructure would be quite costly. More to the point, coca leaves are also illegal and valuable. Transporting a large quantity of leaves over long distances risks detection by government officials and theft by armed forces operating in the area. For this reason, coca paste is typically fabricated near areas of cultivation, a process that is toxic for humans and damaging to ecosystems. The chemicals used include organic solvents ( e.g., kerosene and diesel fuel), sulfuric acid, and potassium carbonate (InterAmerican Drug Abuse Control Commission 2005). The fabrication process consumes and contaminates a great deal of water, resulting in pollution of streams in the area (Mejia and Posada 2008) . Reflecting the treadmill of destruction dynamics, producers are driven to maximize harvests as soon as possible and anticipate that coca plants will be eradicated within years of initial planning. For these reasons, heavy and unregulated use of herbicides, fertilizers and insecticides is common. The runoff from these agricultural chemicals further degrades water resources and compounds the environmental harm.
Just as the military forces involved in coca cultivation and cocaine manufacture adopt calculated policies that lead to environmental degradation, so too do those attempting to suppress drug production. The War on Drugs in Colombia relies heavily on spraying herbicides. Neither the United States nor Colombia discloses the specific mixture being used, but most experts agree that some version of Monsanto's glyphosate (i.e. "Roundup") is the base herbicide, but it is mixed with a locally manufactured surfactant, Cosmo-Flux 411 (Mugge 2004; Messina and Delamater 2006) . The practice of aerial eradication is a joint operation involving the Antinarcotics Directorate of the Colombian National Police (DIRAN) and the National Affairs Section (NAS) housed at the U.S. Embassy in Bogota (Mugge 2004) .
The secrecy surrounding the eradication effort makes it impossible to determine the specific form of glyphosate being used. This is unfortunate because impacts vary with the concentration and specific chemical composition in use (Mugge 2004) . In addition, the content of the surfactant is also unknown. All that is known about this chemical is that it is produced in Colombia, where fewer environmental regulations are in effect (Mugge 2004) . Regardless of the specific chemicals being used, there is clear and compelling evidence that the use of these herbicides, as practiced in Colombia, would violate regulations in place in the United States (Mugge 2004) . In Colombia, glyphosate is being delivered via aerial fumigation from a height of 15 meters (49 feet), but the Environmental Protection Agency requires that it be applied at a height of 3-10 meters (10-32 feet) away (Alvarez 200lb; Buxton 2006) . Similarly, the recommended dosage of glyphosate is approximately 2.3 liters/hectare (0.60 gallons/hectare). In Colombia, it is being applied at five to ten times the recommended concentration (23. 7 liters/hectare or 6.26 gallons/hectare) (Alvarez 200lb; Buxton 2006) .
With few exceptions (Solomon 2007 (Solomon , 2009 ), a large body of research points to negative environmental impacts from these eradication efforts. These negative impacts include adverse effects for amphibians (Meza-Joy, Ramirez-Pinilla, and Fuentes-Lrenzo 2013; Relyea 2005a Relyea , 2005b Relyea , 2011 Solomon 2007 ), rats (de Liz Oliveira Cavalli et al. 2013 ) and mice (Jasper, Locatelli, Pilati, Lcatelli 2012) . Numerous on-the-ground reports point to the environmental damage attributable to these herbicides (Messina and Delameter 2006; Mugge 2004) . While the evidence of environmental impacts is compelling, claims that the eradication program is having the desired effect of decreasing coca production are disputed. During the first ten years of Plan Colombia, there was little evidence that cocaine production suffered. Over the last several years, sharp reductions are in evidence. The Office of National Drug Policy (2012) reports that that cocaine production capacity in Colombia has declined 25% between 2010-2011. Likewise, the United Nations reports that the total area under coca cultivation in Colombia fell by one-quarter in 2011 (United Nations Office on Drugs and Crime 2012b). Although the recent evidence seems to indicate some decrease in coca production in Colombia, it is less clear that this is reducing the overall amount of cocaine available on world markets. It appears that coca cultivation and cocaine manufacture is shifting to other Andean nations, resulting in what is commonly referred to as the "balloon effect" (The Economist 2013; Hellin 200 I).
The broader environmental consequences of these eradication policies include deforestation, contamination of water and water systems, eradication of non-coca crops and natural vegetation, and a generally negative impact on the biodiversity of the region ( Alvarez 2002; Armenteras et al. 2006; Davalos et al. 2009; Davalos et al. 2011; Etter, et al. 2006; Fjeldsa et al. 2005; Messina and Delameter 2006; Mugge 2004) .
Human Risks
Research indicates that glyphosate has negative consequences for human cells ) and human cell lines (Gasnier et al. 2009 ), that it induces insidious diseases in humans (Samsel and Saneff 2013) and promotes breast cancer growth in humans (Thongprakaisang et al. 2013 ). In the effected regions, villagers, farmers, and health care specialists have complained of skin illness, eye irritation, vomiting, diarrhea, and miscarriages (Mugge 2004; Transnational Institute 2001) . The United Nations, Office of the High Commissioner for Human Rights (2010) considers these reports to be "credible and trustworthy." Although millions of dollars are budgeted to pursue this militarized war on drugs, no funds have been committed to examine these persistent complaints. As is characteristic of the treadmill of destruction, still another risk is transferred to the Global South: to protect the U.S. population from "unsafe" drugs, the people of Colombia are being subjected to environmental dislocation and heightened health impairment. In previous research, Hooks and Smith (2004, 2012) focused on the environmental legacy of weapons ( conventional and nuclear) used in the 20th Century's mass industrial wars and the ensuing Cold War. In the new face of militarism in the 21st Century, the most severe impacts on the environment and human health stem from chemical warfare waged on the people and places thought to be involved with coca cultivation.
Without providing details about specific chemicals, quantities and locations, the U.S. State Department acknowledges reliance on glyphosate; explanations of "defensive categorization" are used to justify its use (Bonds 2013). That is, the United States downplays adverse impacts of controversial (potentially illegitimate) military tactics by disputing and minimizing the harm they cause. Spraying in Colombia has been denounced by a wide range of critics in Colombia, throughout Latin America and around the world (Buxton 2006). The State Department describes Cosmo-Flux 411F as "essentially a soap that enhances the ability of the herbicide to penetrate the waxy cuticle of the leaf surface" (U. S Department of State 2002). Deflecting criticisms, the Department of State asserts that Cosmo-Flux 411F is only "lightly toxic." The State Department also claims that glyphosate is safe because it is "one of the most widely used agricultural herbicides in the world" (U. S Department of State 2002). In similar fashion, although failing to meet EPA guidelines in this regard, the State Department emphasizes the dilution of chemicals used for eradication to downplay reports of harm to human health:
... the irritation and toxicity potential of the individual ingredients are reduced when diluted during mixing (the final product is approximately 75 percent water) and the mixture is dispersed when sprayed ... The U.S. government does acknowledge widespread environmental degradation in cocagrowing regions yet emphasizes the irresponsible environmental practices of peasants and military forces involved in coca cultivation and cocaine fabrication. "Over the past 20 years, coca cultivation in the Andean region has resulted in the destruction of at least 5.9 million acres of rainforest-an area larger than the states of Maryland and Massachusetts combined" (United States Department of State 2003). This report offers an extended discussion of the toxic chemicals and herbicides and reduction in biodiversity due to coca production; it goes on to discuss the implications for climate change. But, the Department of State makes no mention of its own emphasis on militarized eradication and how this amplifies the environmental impact of coca cultivation and cocaine manufacture. Relying on the rhetorical strategy of "defensive categorization" (Bonds 2013), the United States obscures its own role in the social and environmental disruption and shifts all responsibility to Colombians.
Environmental and Ecological Damage
Given that Colombia houses the largest number of bird species in the world and the second highest number of plant species in the world, the global implications of these developments are significant. Fjeldsa et al. (2005) find that biodiversity has decreased in the Andes (particularly in the Colombian Andes) due to the convergence of drug markets, decades of military conflict, and a paucity of economic alternatives for the rural poor in these regions (see also Alvarez 2002) . In addition, crop eradication efforts are impacting water supplies and aquatic ecosystems. Monsanto acknowledges that glyphosate can have far-reaching impacts upon water quality and aquatic life. The assault on biodiversity extends to species that rely on water resources that are being compromised by coca cultivation and militarized eradication efforts (Mugge 2004) . To date, neither the United States nor the Colombian government has undertaken a thorough study of the damage. Moreover, because neither government will provide detailed information on the extent and chemical composition of the herbicides deployed, independent researchers have been stymied as well.
The eradication of coca plants has had "the unintended consequence of defoliating not only coca but also contiguous and interspersed native forest and food crop parcels" (Messina and Delamater 2006: 127) . Banana, corn, and yucca crops suffer when glyphosate is applied (Mugge 2004) . This, in turn, has two consequences. In some cases, farmers return to growing coca to compensate for the loss of legal crops (banana, corn, yucca). Second, many farmers turn to forested lands to begin anew. Thus, the eradication program pushes farmers to increase the land under cultivation and, thereby, accelerates deforestation. As farmers are forced to continually move into forested lands -often remote, frequently part of forest reserves -for the purpose of crop production, whether that be for coca production or subsistence farming, there is both an increase in the release of carbon dioxide (cutting down the forest) and a subsequent loss of carbon sink ( annual crops are a less effective carbon sink than forests).
Deforestation is on the rise and is threatening important aspects of biodiversity value (Armenteras et al. 2006; Etter et al. 2006 ). Drug eradication is not the only cause of deforestation. Deforestation has been linked to the presence of pasture and agricultural lands, distance to roads and cities (Armenteras, Rodriguez, and Retana 2013; Eraso, Armenteras-Pascual, Alumbreros 2012) , colonization and population (Etter et al. 2006) , and forestry export flows (Shandra, Leckband, and London 2009) . Coca cultivation and eradication efforts intensify pressure on Colombia's forests. Coca cultivation is concentrated in the "coca belt" of southern Colombia (International Crisis Group 2005) . This area is comprised of a low altitude humid forest wherein the cultivators of coca destroyed roughly 3.45 million acres of land between 1990 and 2000 (Buxton 2006). According to a report prepared by the Transnational Institute (200 I), deforestation is a direct effect of the fumigation efforts sponsored by the U.S. military. Indiscriminate aerial herbicide spraying kills not only coca crops, but also food and alternative crops that are being promoted to reduce farmers' dependence on coca crops (Tenenbaum 2002) . As coca crops are destroyed, the rural people migrate deeper into the rainforests or up the mountains to maintain their livelihood. Because "slash and burn" planting techniques provide the main method of farming in Colombia the result is increased rainforest destruction (Transnational Institute 2001; see also Achard et al. 2002; Nobre, Sellers, and Shukla 1991) . Davalos et al. (2009: 382) concur, taking into consideration both the irresponsible practices used to cultivate and process coca and the damage caused by militarized eradication efforts, they conclude that " [ c ] oca is the single most important driver of deforestation in the country."
Alternative development initiatives meant to curb coca production have similarly exacerbated deforestation. Young (2004) observes that new road construction contributes to the spread of coca cultivation. Transportation improvements facilitate the acquisition of agricultural inputs, the purchase of chemicals for coca refinement, and shipment of coca leaves and coca paste. "Without exception, the current coca-growing areas are past tropical forest colonization projects ... this began in the 1960s and continued into the 1990s despite a near universal failure of these projects" (Young 2004: 365) . Foreign assistance offered to drug "source" countries typically includes funding for alternative development m1tiatives and infrastructural enhancements. Road construction requires the bulldozing of tropical forest areas and typically includes the circumvention of environmental protection mandates. In turn, these new and improved roads facilitate illicit drug production by providing a more reliable and cheaper transportation and access to remote forest regions (Young 2004) . 1
While the social and environmental damage of Plan Colombia was immediate, the effects on coca suppression were mixed and slow to emerge. In the initial years of implementation, this militarized war on drugs may have contributed to expanded coca production in Colombia and other Andean nations After the adoption of Plan Colombia, the number of coca-growing provinces in Colombia increased from 12 to 23 (United Nations Office of the High Commissioner for Human Rights 2010). Furthermore, roughly 42% of the land under coca cultivation between 2001-2011 is on land that was "formerly covered by forests" (United Nations Office on Drugs and Crime 2012a). The local and global environmental consequences of this are staggering as the local population relocates to more remote lands and releasing C0 2 as forests are sacrificed to coca cultivation.
plan for remediation in the wake of this war. While challenging in many respects, removing economic incentives for growing crops (whether legal or illegal) would reduce the rates of deforestation and encourage farmers and citizens to invest in improvements in land already being cultivated (Alvarez 2002; Davalos et al. 2009; Davalos et al. 2011) . For the sake of fairness and to promote durable social institutions, it will be essential to provide social and legal assistance to indigenous peoples (Young 2004) as they seek to recover from the adverse effects of this drug war.
Conclusion
Colombia faces formidable environmental challenges: deforestation, declining biodiversity, and degraded land and water. Colombia's challenges extend to the political and social realm to include failed economic policies, chronic poverty and unemployment, and overt and armed challenges to the Colombian government. The militarized war on drugs exacerbates these environmental, social and political crises. During its first ten years, Plan Colombia failed to stem the flow of illicit substances to the United States. Since 2010, it appears that coca cultivation and export of cocaine from Colombia has declined. Whether a final assessment concludes that Plan Colombia succeeded or failed to suppress cocaine exports to the United States, this militarized effort highlights the workings of the treadmill of destruction in the 21st Century: diverse armed forces profit directly and indirectly from predatory relations with noncombatants and unsustainable environmental practices. These trends are amplified by the policies of global powers. The risks of militarism-social, political and environmental-are systematically transferred to and borne by the people, ecosystems and institutions of the Global South.
There are signs that Colombia's internal wars might recede. The Colombian government has met with FARC to negotiate an end to the war (Brodzinsky 2014). The nation's presidential election is becoming a referendum on these peace talks-to continue the incumbent's current negotiations or to embrace a more bellicose and punitive posture toward FARC (see BBC News 2013; International Crisis Group 2012; Maloney 2013) . Even ifwe make optimistic assumptions (that the negotiations with FARC go well and that Colombia's role in coca and cocaine production recedes), Colombia's future and that of other Andean nations remains perilous. First, the "new" wars of the 21st Century are notable for their concentration in countries with a prior history of conflict, and this has not always been the case. As late as the 1960s, the majority of civil wars took place in countries with no prior history of civil war. From 2000 to 2010, however, ninety percent (90%) of all civil war onsets have occurred in nations with a prior conflict (Walter 2010) . As is the case in Colombia, prolonged civil conflict undermine fragile social institutions, generate profound and long lasting grievances, and undermine the state's legitimacy. The people and places in greatest need for peace and development-the bottom billion (Collier 2008)-are likely to be in a war zone, recovering from a recent war and/or on the verge of another round of war. Second, suppressing coca cultivation and cocaine exports from Colombia does not guarantee an overall reduction in supply at the global level. Prior to 1980, Colombia trailed Peru and Bolivia in drug production (and by a wide margin). In what is referred to as the "balloon effect," as pressure was placed on drug production in these neighboring countries, Colombia's output increased many times over. As Colombian production has ebbed, Peru recently overtook Colombia and is now the largest producer and exporter of cocaine (Brodzinsky 2014). Further, using species better suited for lower altitude rainforests, coca cultivation now extends into the Amazon rainforest, including sites in Brazil (Duffy 2008) . Even if one makes very optimistic assumptions about Colombia, the prospects that coca cultivation, cocaine manufacture, and militarized eradication efforts will continue to impose horrific suffering on the people and ecosystems in the region remain high.
In one important respect, Colombia is not a representative case of the "new" wars of the 21st Century. Ethnic tensions have not been pronounced; genocidal policies have not been pursued. These tensions and social cleavages are all too common in 21st Century wars (Kaldor 1999; Mann 2005; Wimmer 2013 ) -and they bring a very specific dynamics and challenges. However, in other respects, the Colombian case can be generalized. Specifically, Colombia's recent history provides a glimpse into dynamics where: (1) a state demonstrably lacks a monopoly over the means of coercion and has lost legitimacy in the eyes of many citizens, and (2) a wide array of non-state militarized groups establish predatory ties to a lucrative and illegal source of revenues, and (3) a prominent and affluent military power intervenes to amplify these dynamics while insulating its own troops and homeland from the human and environmental costs. In this context, the human suffering and human rights abuses are widespread and severe. With regard to environment damage, the consequences of the treadmill of destruction are alarming. Irresponsible production processes have been coupled with ecocidal eradication efforts to cause extensive damage to Colombia's water, soil and forests and has compromised entire ecosystems. In this way, Colombia exhibits several features of "catastrophic convergence" (Parenti 2011 ) and "linked crises" (Chase-Dunn 2013). Colombia faces years, perhaps decades, of environmental damage tied the cascade of multiple crises unfolding at once in a location where "new" war, illustrative of risk-transfer militarism, is commonplace. While this examination of Colombia's recent history offers preliminary insights, it will be important for researchers to continue studying war and its aftermath. And when doing so, it will be important to elucidate the distinctive drivers and dimensions of the treadmill of destruction.
